]i unless PLC had been pre-activated by another agonist [4, 5] . Therefore, in the current investigation we have examined the effects of and ␦ opioids on ]i, measured fluorimetrically in Fura-2-loaded cells, and report that opioids directly stimulate Ca 2; influx in SH-SY5Y cells. ] i was measured fluorimetrically in Fura-2-loaded whole cell populations in these cuvettes, as described previously [6] . Briefly, cells were incubated at 37 ЊC with Fura-2/AM 3 mol litre ]i was measured in 2-ml suspensions at 37 ЊC in a Perkin-Elmer LS50B spectrofluorimeter, using 340/380-nm excitation wavelengths, with emission at 510 nm. [Ca 2; ]i was calculated from the 340/380 ratio as described previously [6] , where Rmax and Rmin were determined with Triton-X (0.01 %) and EGTA (4.5 mmol litre 91 , pH 9 8.0), respectively. Changes of less than 5 nmol litre 91 were treated as 0.
entry. Therefore, we have measured the effect of opioids on intracellular Ca ] i ) may be involved in the biochemical events underlying analgesia [3] .
We have reported recently that , but not ␦, opioids activate phospholipase C (PLC) in SH-SY5Y human neuroblastoma cells via a pertussis toxin-sensitive G-protein [1] . The subsequent increase in inositol (1, 4, 5) ]i unless PLC had been pre-activated by another agonist [4, 5] . Therefore, in the current investigation we have examined the effects of and ␦ opioids on ]i, measured fluorimetrically in Fura-2-loaded cells, and report that opioids directly stimulate Ca 2; influx in SH-SY5Y cells. ] i was measured fluorimetrically in Fura-2-loaded whole cell populations in these cuvettes, as described previously [6] . Briefly, cells were incubated at 37 ЊC with Fura-2/AM 3 mol litre ]i was measured in 2-ml suspensions at 37 ЊC in a Perkin-Elmer LS50B spectrofluorimeter, using 340/380-nm excitation wavelengths, with emission at 510 nm. [Ca 2; ]i was calculated from the 340/380 ratio as described previously [6] , where Rmax and Rmin were determined with Triton-X (0.01 %) and EGTA (4. , contrary to previous reports [4, 5] . This suggests that the opioid-induced Ca 2; response in SH-SY5Y cells could be -specific, and is in agreement with the evidence that , but not ␦, opioids stimulate Ins(1,4,5)P3 formation in these cells [1] . However, full pharmacological characterization of the Ca 2; response to fentanyl was not possible because of the small size and variability of occurrence of the response.
Methods and results

SH
Comment
We have shown that opioids cause a dosedependent increase in [Ca 2; ]i in SH-SY5Y cells, and that this response does not require pre-activation of PLC with another agonist. Earlier studies using SH-SY5Y cells failed to detect any such changes [4, 5] . However, there is indirect evidence that opioids stimulate Ca 2; influx in SH-SY5Y cells, as block of Ca 2; entry with Ni 2; or nifedipine abolished opioid-induced Ins(1,4,5)P3 formation in these cells [1, 2] . Opioid-induced increases in [Ca 2; ]i, and the subsequent stimulation of K ; channel activity, has been suggested as one of the cellular mechanisms underlying analgesia [3] . Indeed, we have previously reported data suggesting that opioids increase Ca 2;
-activated K ; channel activity in SH-SY5Y cells [2] . Alternatively, there is evidence linking opioidinduced increases in [Ca 2; ]i to the development of tolerance [2] .
It has been proposed that opioids can only increase [Ca 2; ]i in SH-SY5Y cells if the cell has been "primed" by prior activation of PLC [4, 5] ]i, contrary to previous reports [4, 5] . This suggests that this clonal cell-line may not be as homogeneous as previously thought, particularly as in the present study only 30.3 % of the batches of cells responded. Alternatively, these discrepancies may reflect the effects of different cell culture regimens.
We have proposed previously that , but not ␦, opioids stimulate Ins (1, 4, 5) ]i in the vicinity of the plasma membrane could still activate membrane-bound PLC, yet would be underestimated, or even missed entirely, using measurements of [Ca 2; ]i in whole cell populations. Therefore, further studies using subcellular fluorescence imaging are necessary to test our hypothesis. In conclusion, we report here for the first time that opioids increase [Ca ]i by stimulating Ca 2; influx in SH-SY5Y cells, and that this response does not require "priming" of the cell by prior activation of PLC with another agonist.
